, NIDA NOTES Staff Writer NIDA researchers have found that, when it comes to brain cells, "speed" actually does kill. "Speed" is a street name for methamphetamine, a powerfully addictive stimulant. Previous research had shown that methamphetamine damages but does not kill certain nerve cells in brain structures that control movement. The new research, conducted in mice, indicates that methamphetamine-induced damage prompts other nerve cells in brain regions involved in cognition as well as movement to selfdestruct. The new findings raise concerns that methamphetamine may have significantly more harmful long-term consequences than previously thought, the researchers say.
brains of monkeys found substantial recovery in dopamine function over an 18-month period following the animals' last e xposure to the drug. However, human brain imaging studies suggest that significant damage to nerve endings of dopaminecontaining cells persists in the brains of chronic methamphetamine abusers for at least 3 years after they have stopped using the drug. The damage, which affects dopamine nerve endings located in the brain structures that make up the striatum, is similar to but less extensive than that caused by Parkinson's disease.
Human Brain Areas Corresponding to the Mouse Brain Areas Damaged by Methamphetamine
Methamphetamine-induced damage to nerve terminals of dopamine-producing cells occurs primarily in a brain region called the striatum.
Methamphetamine-induced apoptosis killed off different types of nerve cells in the frontal cortex, the hippocampus, and the striatum in mice.
"People used to think that the most serious methamphetamineinduced damage was to dopamine nerve terminals because it put people at risk for developing Parkinson's disease as they got older," says Dr. Jean Lud Cadet, clinical director of NIDA's Intramural Research Program (IRP). "We've now shown in our lab that methamphetamine is much more toxic than previously thought. It does not just destroy the endings of dopaminecontaining nerve cells, it also kills other nerve cells that produce other neurotransmitters in additional brain pathways," he says.
IRP researchers led by Dr. Cadet first linked this widespread loss of brain cells to a natural mechanism called apoptosis, through which the body programs unhealthy cells to kill themselves. In a study in cell cultures, they showed that treating rat brain cells with methamphetamine caused cell death marked by apoptotic patterns, such as DNA fragmentation and disintegration of cell bodies. Subsequent studies in genetically engineered mice that lacked specific genes known to promote or suppress programmed cell death suggested that at least part of the nerve damage caused by methamphetamine may result from activation of the molecular machinery that is involved in apoptosis. The strongest evidence that methamphetamine unleashes widespread apoptosis in animals came in a recent study that showed the drug caused DNA fragmentation and loss of nerve cell bodies in the striatum, the hippocampus, and the frontal cortex of mice brains.
"Although these findings are in mice, if methamphetamine kills nerve cells in the same brain regions of humans who abuse the drug, the functional consequences could be significant," Dr. Cadet says. Loss of cells in the hippocampus and cortex could damage memory, cognitive function, and decision-making capacity, he says. Loss of striatal cells could lead to serious movement disorders that resemble tardive dyskinesia and Huntington's chorea.
